DESCRIPTION 


v 


THE CINEMATOGRAPHE 


OF 


August and Louis LUMIÈRE. 


i The principle of the Cinematographe. 


paemani pyran ets nace ann on sameaa reee ners = RPT REY 
mares a 


į 


Among the numerous applications to which instantaneous 
photography has given birth, itmay be said to-day that Chrono- 
Photography or Animated Photography, occupies the first ^ 
place, ; . PE 
Rer alinee’ the: introduction of the rapid Bromo-Gelatine 

process Solentisty have heon ox wrimonting with w View or 
using photogeapliy for.the purpose of recording fugitive scenes 
that they might afterwards study the various phases of motion 
et thot Iolanto, eed : 

1n 4874, Medina. ved. an apparatus whioh he enllod the, 
"Photographic Revolver" for the observation of Im : 
natronomleal phenomena, and about Unc sime time, Mt 
bridge; of Sarr l'auclaco, obtained 1 woelun-of nalini 


t 


; photographs of objects in motion by means of &everal special. E ; 


"Carteras, the ‘shutters of which were electrically. opened and 


; 7 elosed at suitable intervals. But it was M" Marey, a member of .- 


he Institute of France, who obtained the most complete results: 
is di rection. This Savant always used Chrono-Photograp! 
in the study of animal locomotion aud. we. owe. to. him. 
genious discoveries Which h 
to the science of photographie observation. 


Later on Mr. A chute, Keneral Sebert, and others made 
similar experiments, but all of these Savants were intent upon 
producing successive photographs (of objects in motion) to à 
limited number only and for the sole purpose of making analysis 
of motion; but the reconstitution of this motion, that is.to say 
its synthesis, was then considered a problem the solution of. 
which was very difficult. l 


In 4893 Mt Edison. placed before the public an apparatus 
called the " Kinetoscope” which exhibited (to one spectator 


only) a long series of instantaneous photographs following 
each other 


But the film, on which the pictures are taken, being ani- 
mated by a continual motion, each picture, lo give a clear 
impression, ought to he seen but for a very short time, not 
exceeding 4/7000 of a second. Under these conditions the 
light ‘appeared to be very faint, the scenes having little depth 
nnd at least 30 pictures per second wore necessary in order 
to produce an impression’ of sullicient continuity. 


These defects have been eliminated by the * Cinematogra: 


as Sear ae 

pho " and the ingenious construction of the instrument allows 
- a reduetion in the umber of pictures to only 45 per second op 
` t | : à s t 
even less, This reduction in speel allows more time for the 


exposure of the negative strip and henee clearer pleturos aro SET 


obtained. Tho Film strip. being also mado more translucent 


than that used upon the Kinatuseope and onch pilotira hiing = 


brought to a full-stop before tho-opening, so. mueh more Hus 
, mination is obtained that it iu possible to project. upah: n screen 


. Seth other very short intervals, realizing thus this syn- ' 
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: The. principle of. 


3 ; res haa long. been known ; 


^ dren's- toys:known ‘as Zootropes, Pra: nos 
copes, etc.It.is the princip! 


sions upon the retina of the eye. 


When we see an object, its image is formed in the depth 
of our eye and is momentarily photographed on the. nervous 
membrane which is called the retina. If the object be m * 


removed or darkened, its image fades from our vision grad ly. 


and thé optic nerve being ‘still affected, our eye persists in 


_seeing the object as if it had neither been renioved or darkened. 


‘The duration of this impression varies according to the inten- +. 
sity of the light upon the object. Under ordinary circumstances" '' 


itis about -¢ of a second; in such a manner that the visibility 


of an object, which has suddenly been darkened, is prolonged 
of 2/45 of a second. The result is that ifa lighted object is 


placed before our eye and is suddenly hidden or removed 


~-—--during-onlyq~-of-a-second,-its-image.will_ remaining eye 


during 1/45 of a second and we cannot perceive its momentary- 
disappearance, Now, stipposing that the successive positions of 
an object in motion be photographed upon a strip of film at inter- 
vals of 1/15 (3/45) ofa second. The different photographsobtained _ 
are alike,that is to say, that if we place oneof them upon the other, 


_, the parts which represent’ fixed objects are got again exactly, 


whilst those corresponding with the object in motion occupy 


—— positions the flight of which measuresin some way the removal 


accomplished between the instants when the two photographs ^ 
were taken, That stated, let us suy that 000 successive pICtITeES 
will have thus been taken during one minute. Then let us 
project on à screen by menns ofn lantern, pleturo n" 1. Lot us 


- afterwards hide it, in intorposing on the luminous group a dork 


shutter that will hide tho Tight only for {> of n second, and, ns- 
above attad, onr aye will go on seeing: the projected. image 


not only during all the timo of the passage of tho dark shutter, 
but still aftor it has pussod during an equa! time to the differeno 
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between, 2/45 of a second (the duration of the: persistence) and : 
1/45 of a second (the duration of the passage of the shutter), say 
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"4/48 of a second, Then supposing that during the time of its 
eclipse we substitute picture n° 2 in place of picture ned, when . 
the screen unmasks the luminous group again, we will still: 
continue to retain fora of ote a secon conn the i ner ofi SLM 
pon "which 

and as the aia pea ay oii cide, our eye will 
perceive only the slightly changed attitude of the moving 
object: in picture n° 2 succeeding to picture n° 1. In the same’ 
manner we substitute picture after picture until we get to n°900 
and our eye will have before it during these substitutions the 
object in motion during its various attitudes from 1 to 900; 


Oir eye will thus seo moving on alle screen the photography 
of this object, 


The "Cinematographe" is an apparatus which enablesus to 
produce automatically 900 eclipses of light in.one minute and 
900 substitutions of successive images, 


In the "Cinematographo" these eclipses are obtained by 


"the tise of à Sogni Shiller Fovolving 10 timos per second 7 


between the light and the objective or projecting lens, back of . 
which the pictures pass through a framing device. At cach pas- 
sage the shutter will intercept the light and, consequently, the 


illumination of the sereen, on which the projection is done, 


will disappear during a fraction of a second inferior to 1/15, 


As before stated, all these pictures are printed one after the 
other, odge to odgo, upon a fllii about 17 metres in length and 
“$B millometros in width; "lhedimensions-of« ench- plotire-ate 
-95-millemetrerin-wid h-nnd-30-M]Hemetrea-iti-heluhits- I he-ma 
gins of this film. strip. are perforated at. intervals of 20 milles 
© metres into whieh perforntions two hook operated by n eum or 
eecentele: movement, penetente and jerk tlie stel downward 
-Ahirougli-the-fririsdng: duviee at. regul intervals coinciding 
With tho oellpses produced hy. the shitter Thus, while tho 
shutter is pansing nepos the Tine of Wight, pletie wt is belg 
sharply removed [pom before thw opening or feme amd pieture 
on” 9 da abiit ter exactly in Hes stead, As soun us the shutter 
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Tm pide the field of light, ‘the, strip čontaining the pictures 5 


` stands still-until the shutter again. performs its eclipse ; this 


picture: is- projected - upon- the screen as. ing atetsoptioon or 
„magio lan tern, , 


gt may be readily understood what a great ‘precision was : 


* fiecessary in the constriction of this apparatus, so that, i in all 


ióse-miósemantay the. films however:so:frait;may:-bezp 


_ fróm serious injury in order to be used a great many times, , 


Thanks to the reciprocating motion given io the hook 
frame under the impulse of a triangular eoventric, we haye 
attained this result (the fundamental principle of our Patent), 
and by these means the rapidly starting and stopping of the 
hookscan be regulated to a nicety and the driving motion begins 
only after the film has absolutely stopped so as not'to: spoil the’ 
holes. Moreover, the lateral.openings of the film give a guide- 
marking so much the more perfect, as the’ former is executed 
‘by the means of hooks, Which rigorously take back again. the 
same positionsat the twoends of their course, In sort, the mecha- 
nism is arranged in such a way that the film strip remains 


motionless. during 2/3 of the time while the other third i8 


occupied in the substitution of the pictures, ‘These advantages 

permit our "Cinematographe” to produce results which other 
similar instruments cannot compete with, owing to.the fact 
that in such other instruments heavy sprocket wheels: are 
stopped and started producing great vibration and. noise and 
rendering te photographic ‘strip Hable to serious damage, 
besides giving an exhibition which, owing to these defects, ts 
very trying to the oyesight of the spectator, 


Desoription of apparatus. 


Tho" Chnematogrplie ^. properly speaking (Hg. 4, 8, 8, i 
Ix composed o£ (yo essentind paris; Tirst the ecnentplo axle, 
second the hook bearing frame 
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centric acie, —. This “axle contains a number of : 


Fig, 1. 


, pieces which are as follows, At one of the extremities ig fixed a 
pinion whieh ealches into a toothed wheel R. (Ng. 1) 80 that 
when the wheel makes one revolution the pinion makes eight, 
The toothed wheel is worked by the hand by means of whandle, 
which the oporntor should turn very rogulurly nt the rate of 


about two revolutions in second, Consequently. the eecentrjo...- 


axle will give n speed of 10 revolutions in a second, Directly Tu 
front of the pinion is placed à. l'ietiun voller (9) fixed on the 
shaft, ‘This voller ds bound with leather on its eiremfereuee, 
Wo shall aoe dta age when. dealing with the yroduetion of 
negatives . Dom R 
Hehiid tho pinion ds Hed n telangilnr eeeritile inlone 
fo tranaform the sustained elrontar motion of thé axle dite an 


“alternative motion of the hook-frame. On the surface of the. 


eccentric opposite to the pinion is screwed a thick circular disc - 
~ concentric with the axle, carrying projected on its cylindrical . 


" 


n! 


surface two parallel blades of steel; ‘These blades, during n 


part of their journey-are slightly deformed: so- Miat-they-prosent- 


Intormi-projectiors-one-destined-for-the-entoling-and 


other: for the retreat of the impulse hooks. Finally, the segond > 


extremity of the axle In tarminated hy a tray on whioh 1s. fixed 
tho diee. shutter by ineans of a mit (Ng, 3), "'his is gonorally. 
composed of two Highl metallia sectors which onn be covered 
more oF lons no that the covering may have a fixed duration: 
‘The platy carries In front a pog which fita Into tho opanings In 


tho diaca allowing thelr poalilons-to bo ansily marked and to 


cs ; 


prevent their displacement during the working: of the appa- 
- MUS, o a. 


tnities two straight guides which can slide freely, but without. 
‘play, in the-two slides: which are made under the. feetof. the 
double bridge. In this way the frame, worked. by the eccentric, ` 
receives a vertical alternating notion. On the side, and hori- 
~gontally it is fitted with a prolongation supporting the carrying 
_... claws, Those, which are firmly fixed into o ] 
cen guided in ieir movement, which is p 

plan of the frame; The piece that makes. up E 
provided laterally with a tenon on which the projections, 
mentioned above, work, í a 


It may be observed ihat the nut. which fixes the shutter is 


Working. — Itis now possible to examine the working of 
the apparatus. Suppose the shutter removed and turn the shaft. 
by hand, until the frame takes its upper limit of position and 
one of the projections of the dise produces the catching of the: . 
claws. From this moment, if we continue to turn, the frame...’ 
descends by the action of the eccentric; after half a turn of the’ 
shaft, it takes its lower position, while the second projection 
comes forward to caise the claws to withdraw; then. the 
framo rises again to its first position, the following projection ` 
causes the claws to lake hold and so of, It is important to 
y e gaVo that the withdtrawnl-or-the-grip-of-the-olaws-takes 
place ateach 1/0 of a revolution of the shaft and that the ascent 
or descent of the frame takes placo during a third of a revo- 
lution, 


Accessories, — ‘Towards the right of the apparatus is seen 

a shutter perforated with openings VVVV (fig. 4) which ean be 

: laid back and which Is keptin a vertion! position during work. 

screwed loft hand instead of right hand ns is. usual; to sorew z ‘Towards tho upper part it has n glass with parallel faces g, 

It) Hharefora, Iti to bo tirnod egutrary to the handa ofa wite, — 7 7 supporte by two springs, nd Antendod-to prosa Nahtly.on:the 
oce shaft b n pported on two beldged at the tivo sldesofa E pim;-n-Hittle-eswnr-dewin-nve- Bed -Awo-Toxibla-uprit na 
largo. plate of soppor, called pietine, "l'ho bridge on tho pinion ees galled “gounter eli spilngs ", hi montol whieh the carrying 
belong to one arni; das other whleh holda tho lift hetweon alaws ave disqlaend, ‘Thess aprings provent tha tiring of tha 
the eecentrl and the abutter is doublo and arranged vortieally, Mim, ahontd an vnforeseen neeldent aee during tho unrolling 
H In the plating, feli the shutter, n shallow doprennlon AA: te 
- formed Unod with velvet, in whiol tho Hui alides, kept In front 

hy the sante when thes Latta berala, 


AV the appar port of thin dopromion, facing the pressure 


id) 5 Claw Cranes Che claw femine te formed of n light blade 
if (end, with n. rootangilar window in Hin whieh tho Uli 
gli eceentele worka; H enpplen nt Hc npper and Tower ostres 
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| glass, a. rectangular window /, is formed whose size corres- 
ponds with that ofthe Mii pictures s 


“All the apparütus ISIpuntedn a walnut box, whose two ` 


moveable bottoms form two doors firmly held in place by hooks; 
f these doors. F!, which: faces tl tator SSOSSeS 1 
ireataropeniug Oby WETCIT UG aidie is introduced 
for workiñg the apparatus. "he other door is provided near the 
top in. front of the above named rectangular window with a 
metallic annular disc J, on which the negative objective or the 
projection objective may be arranged. 


To obtain Negatives, 


To take negatives the following accessories are used : 
1" A tripod to hold the apparatus. 
2" A frame-box. i 

3" A recoptacle box; 

4" A Reel, 


, Wipe 4. 


The frame bie Vs à wulnthos CO (fg; 4), closed on one 


shila hy n dili shutter, On the bel, opponit Uo khiutters 
ba Asail rod. O whieh apports the Hm ion this pod da pl- 
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molal, is intended to receive the sensitized film according as 
‘it is unrolled before the objective. It opens in two moveable 
parts around'a hinge; towards the lower part AB’ of the plan, 
opposite the lid,is a wide semi-cylindrical cavity which con- 
tinues internally in the form of a sheath, which opens at the ; 
upper part of the box inside, The box is crossed from one 
part to the other by an axis of steel b, somewhat cone-shaped, . 


Vly b : A 


Joemivatingou the loft bya lurgeedreulur dise P, whieh is prom 
ant by the spring m ngalnat the fileton voller of the shaft of 
he Chiommtogeaphe, when the box hs bi position, On thla shat 
sd nad the box dscaepanged,, to rub Memty, a brags oylindor 


ed, covered outside with india-rubber; A cylinder ef, of much 


greater-diameter-can revolve. freely .round this. cylinder. ‘It is. 
provided at both ends with a generator of two hooks Ah, in: 


brass, for fixing the film. Thi particu le 


cylinder rolls up only the part of the film given up progressi- 
vely by the carrying claws of the Ginematographe, 


When the tin is completely tolled ip, it forms a compet 
roll Mng ap the Interior of tho hos, . 


Tho veoeptuele bos ada pts Wself'to the shutter of the Clem: 
fographe directly under the pressure plinn, 
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‘shutter. and ‘which: clasp. a small tongue staged towards ibe top 


of thé receptacle box. Two shoulders ofi the shutter support the. 
by the bottom. : 
me gs 


means of a | leather cord commandsa kind of winch ab termina- 
ting on one side i in a hollow cylinder split in all its length in 
form of a generating line. A shelf of waluut cd, hold in the left 
hand, carries all; near the hollow cylinder, this shelf is provi- 
ded with an opening lined with velvet, The end of the film, at 
first passed into this opening, passes further into the slit in the © 
winch. The wheel is then turned with the right hand waist 
until the film is rolled up. During this operation, it is necessary 
to be careful to guide the film under the shelf, by the fore and 
second finger of the left hand, in order to avoid twisting which - 


might produce incurable tears, 


My 7. 


“Manipulations, The manipulations necessary for obtaining 
negativen nro ; 
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A. Introducing the.sensitized film in the framesbog, ` 
.B. Focussing. ` í 


C. Putting the fim in its place in the apparatus and working it, 


! i D D P, Iw 
To introduce the sensitized film into the frame-box, itis 


at firat-by-means-of-the-teelte-unrolt-the-ribbe ae 


that we send and roll on afresh, taking for the inside extre- 
mity the free end of the film, the sensitized side being placed 
inwards. 

Wen this is done, place the roll of film in the central axis 
of the box, so that the unrolling movement shall be as the hands 
of a watch (fig. 7). The end of the band is to be folded towards 
the left, so as to surround the elbow lever, then it is led to the 
right passing it into the slit lined with velvet. Take care to let 
the end pass some centimeters beyondy-Close the frame-box by 
means of the folding shutter and secure it with the button on 
the upper face. Properly, this should be done in the dark room. 

B. Focussing. — The focussing is a most delicate opera- 
tion, requiring all the care of the operator. It is evident in fact 
that the negative proofs sh ould he.as clear as possible, for as 
the positive, obtained by contact, must be considerably magni- 


~~ -~-fled-in-projection-the-smallest~fwulis-in-disti netness-would-be-————7—-— 


exaggerated proportionally. : 
This focussing should be done generally on objects placed 
nt a distance of 8 meters. from the apparatus, 


sensitized Iim and to moderate, in a certain moastre, the length 
of time for posing which should not be dono with the shutter, A 
complete sot of diaphvams consists of 3 parts, one large, one 


modium-and-oucainull Lo choosing these dinpheai igs le 


bo forgotten that the smaller thelr opening is, the smaller is the 
quantity of Hight that they allow to pass through and. conse 


quently the smal) diaphrams should not be employed to repro- | 


duce views badly Hglited, On the other hand the smallness of 
the dinphram inerenses the gonoril clearness of the pletupo, It 
iy therefore an advantage to work under conditions th which a 
wufflelont lighting power Is Jolned to the grentont cloarnans, 


| 
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Sages. The Zeiss objectif which: can: be adapted to our Cinematoe 2 


graphe-is provided with an iris diaphram the. manipulation:of. : 
which is very.convenient. `- De P QE LT 
T'o find the focus, fix the Cinematographe with its objective 
n the tripod. Open the back door of the apparatus and place _ 
between ihe pressure glass and the corresponding window, a` 
piece of film from which the coating of gelatine has been removed 
(the unpolished side towards the objective) and which makesa 
screen of very fine texture. Place in the objective the suitable dia- 
phram, then witha lens examine through the pressure glass the 
picture thrown on the piece of film, then slide the objective in the 
tube, which contains it, until the greatest clearnessis attained. 
It is possible that, time being short, the ‘operator may 


have to act quickly to put the apparatus in its place and“: 


to be ready to work, l'or this purpose we have engraved a mark 


Asin 


* on the polished part of the ubjective tube svhich, when it reaches 


the’ edge of the sheath, in which the latter-slides, gives an. 


automatic focus for objects more than 6 meters from the 
objective, We are convinced that this arrangement will 
j j sonens by mehtap delicate 
too often repeat it, depends all the 

success in getting the negative: 
Finally, it is necessary to watch very attentively to see that, 
once the focus is obtained, no displacement should take place 
at the tripod of the apparatus, 


` 


zdf- 
os, Note, Itis important before fixing the. focus to take note 


of the position of the shutter, We have already said that the 
latter consists of two superimposed discs. One. of them, th 


otoit by the mark-pinsAs to the other, it, Is necessary, in order 


to obtain negatives, to decide its position so that with the first, 
it will form a complete semi-circle, which must be doné by 
turning it as the hands of a watch’ but not the opposite way. 


Wig. M 


"However when the ht apponere ihsuMolont, and an - 
© insufficient. pore is to bo feared, E in not invanvonlent to 
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ain superposed ‘in the:position-indi 
ed tage’ sation-is-thenperlormed-withs a maxi 
mum of light, l à 


* * Ttis important io be sure after this. operntion, that the film” 
slips freely in the sheath by turning the eccentric axle slowly 


between the fingers in opposite directions, 
C. — Placing the Film. — Lower the pressüre shutter by 
opening the bolt which keeps it vertical. Place the frame-box 


con the apparatus, Hi the under «lide into tho groove in the 
Clnomatographo; the box being in place, the tlm which comes 
ont of it should fil the velvet sheath, Pull the film Just ao far 
we to draw out about 2. eentimetrex, Introduce the dlawa 


] 
! 
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in the receptacle. : E 


box. For this purpose take the closed box in the left hand, ‘and -= 
with the right hand (fig. 9.) introduce the free end of the ribbon 


-into the semi-cylindrical cavity of the box, guiding it with the - 


left forefinger, push lightly on the film, until its end shows at. 
the upper part of the interior of the box. D» 

The box is then placed in the place made for it in the 
shutter, where it is held by the two upper tenons and the lower 
shoulder. In this position, the receiving box should completely 
cover the counter-claw springs; the circular disc at the end of 
the axle being placed on the left, make sure that it is properly 
held on the friction roller. 

The box is afterwards opened by lowering the semi-cylin- 
drical cover ; draw. towards you all the free part of ihe film, fix 
itin the two extreme openings in the clasps of the inside cylin: 
der (fig*40), roll on it all the free film, pressing firmly, and 


The apparatus is ready for 
door of the Cinematographe, pu 
the bottom at the left side, then at the proper moment turn the 
handle at the rate of two revolutions per second taking care to 
steady the apparatus with the left hand, pressing on the.tripod to 
avoid shaking (tig. 11). At first most operators are apt to tin 
too slowly, Guard against this fault, 


but to develop. y ` 
Pravautions to he taken, — To-avold ncoldents during the: 
process of obtaining negatives, It is indispensable to observe tho 
following rules: - 
4" Bo aure-that the Him alipa freely, without shock, in ite 
volvet.aheath, ' ' 


reads may cause 


3" Make sure that the pressing glass presses moderately 


onthe film, regulate the pressure by the ‘springs. which » 


“hold it. 
4^ Carefully clean the velvet of the sheath with a badger 
brush to remove dust which would certainly spoil the film. 

5^ See that the sensitized side (dull side) of the film is 
turned towards the objective, and consequently the polished 
side towards the operator. 

6" After obtaining each negative, remove with a wooden 
spatula the gelatinous grains which often stick to the semi- 
-eylindrical cavity of the reception box. 

7 Be sure that the friction roller adheres perfectly to the 
circular disc of the receptacle box. This adhesion ean be 
increased, if required, by means of a light coat of wax spread 
on the friction roller. ; 

8 Never stop in the middle of an operation for in recom- 
meneing there may be difficulties in reeling again, 


Developing, Washing & Fixing. 


Tho operations of developing, tlxing und washing films 
may be conveniently performed by means of simple baths of 10 
litres capacity. 


The developer. is: prepared according to. the. following... 


formula; 


Wuler icem M Hes, 
Mamldophennl, (seen WU uris, 
Anhydrous sulphite or wuld c. YOO gramen 


(The volative proportions of Dlanidophenal or Sulphite 
may be modified), 


' 
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sande up and may stiffer Romo contretlone =- 


ECT 


development which might otherwise occur. 

It is necessary that the immersion in the first bath and the 
transit from the first to the second bath take place as rapidly ` 
as possible. i : 

“The film is afterwards passed from one bath to the other. 
continuously until the development is deemed auffleient, When 
this result ig obtained tho film is immersed in a bath filled 
with water where itis washed; the water bath being arranged 
in such a way thot the film leaves thoseeond bath of the deve 


loper und enters the water with the sume end foremost which 


was {irst dipped tn to Uie develop The at the beginrringoF 
the operation, In this way the development will bo uniformi 
throughout the entire length of the film. 

Phe washod fli is passed ndo ‘a frst and thence Into à 


. gecond. Asing bath of Hyposttlphite of Soda nk 85.5, When 


fixed, it in placed in à washing bith, whore clou water În vona. E 


tantly Pn and whore H remains soverul hours 
e Aii 


It th 


Tried Imiodlately on leuving the water, tt j 


‘Vo avoid this 1t nts D lyeerired: —— 
he formula for the bath to he vise in nn follows t 


DTTTTPPPPTITEITI * Us BOO. vont, euh, 
Aleta (A UM t/9). es Vie M oa o 
üyeerlne iones E LLL 
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lwo buthisareto: he filled-with:the liquid-for-glycerining 
and the fim should be dipped succossfully iuto each. ; 
This operation should take 5 ménutes altogether. 


The glycerined film is dried by suspending it on a wooden 
rod in.a dry place, and at a temperature of 20" 0.222 centigrade. 

When it is dry it Is rolled up by means of a recl and is 
thon ready for introduction into the Cinematograplhie. 

(irent precautions must be taken in passing the film from 
one bath to another during the various operations of develo- 
ping, lixing, washing, and glycerining, in order to avoid 
peeling of the coating, which very easily occurs, especially if 
tho film be creased or folded. 

The advice given above should be observed with reference 
to development, namely, to be careful to slide the film between 
the fingers so as to smooth out creases, 

Care must always be taken to place the sensitized side 
n pperniost in order to avoid rubbing it against the edges of the 
huths, ` 

Heda diffeult to obtain hy development in baths very regu- 
Tii anil uniform pietires along the full length of the flm, We 


linea our wore a cos eet La penas for the development of 


Hnis hy whieh we eun obtain: wilh cemtainty perfectly regular 
pletes, amd we offerto develop for our elienisnt à very made- 
iile: privo, Uie views they have taken, 


To obtain the Positive. 


P obti nepos ve Fem mary: ngaidiven femmeehos ds used 


UTA LULA t Cp) 7 — 


Pho negative Nds vated: neonnd tho owe spindle with 
thin vonin ol gelidi naide ind Vi remet Hn 1 In vol- 
Me prone tho uper rolh utt he gelatina istilo Ve two leen 
enl pubes thang Hr owe d da the bos, = hls ds doni dn 
Hut duri roun B 


EA e e 
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—"Treat-the-two-strips- aftexwards-as..if- forobtainin 
tives, with this difference that the positive film only 18 iniro 
duced:into-the-receiving box, while the negative passes: out 
through the alit in the bottom of the apparatus into a basket or 
other receptacle placed under the apparatus. The two discs of 

` the shutteraré so placed that they form à complete semi-circle, 

“as explained on page 17, viz., by turning the upper disc to the 


right. 


Wigs We, 


ww These 


u$) yee 
| t 


inc aero pissin cha mete NS ee o a, 


To Operate. 


Close the apparatus, unscrew the objective and’ place in 
front.of the opening at a suitable distance. light such.as a gas 
jet, petroleum lamp ete. 

The distance at which this light must be placed depends on 
its nature, on its. intensity, and on the strength and transpa- 
rancy of the negative. It is therefore impossible to give any 
exact rule on this subject ; preliminary and methodical trials 
are the only means of informing the operator. 


The light being properly placed put the apparatus in motion. 
The negative strip will bé gathered in the receptacle.under the 
apparatus, while the positive stows itself in the receiving box. 


Projectio 


iavaran 
The apparatus for projecting is composed (besides the 
Cinematographe with its projection objective), of an electric 
lump with hand adjustment, a rheostat, a stand and a sereen, 


following as u brief deseription of the several accessories : 


(i) The Lantern. 


The Lantern issa metal box or house containing the 


electric limp und [sed in front with a spherical eondensor, 
whieh eoneentrate&tlie electric ight rays on the pressure glass, 
; ofthe Cineinatographe, À side door In the 


anter, whieh hava 
elreulur opening, furnished with a dark colored glass, allows 
the operator to examine the carbons of tho lump, 


‘Tho apherleal glass condenser (Hg. 19), Is n simplo sphere 


B filled with water (proferably distilled or with some drops of 
neetle weld added), which Is encased in a matol oylinder K, 


virions paris are arranged as i Jg. 14. We give do — 


— 
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fixed to the front of the lantern A by four rods each terminating ` 
in à screw. V. SLM ; : 
"This cylinder ii prolonged in. form. of.à. tube T, tlie end of 


ich: has a hinged shitter tammisiredwittra 


This shutter is open the instance the filin is set in motion. This ' 


sphere is used just like an ordinary condenser. It is necessary 


"in regulating the light to turn the ‘sphere on “its.axis in order . 


to give it the position in which the luminous spot is most. 

regular. = i 
This spherical condenser is a very great improvement over 

the ordinary lense, the latter having the effect of concentrating 


the heat on the film which might take fire if an unpracticed 


Vip M. 


perotor-lofit-Du-a. at be of pose, tno longc exposed to ilio 7 
eoneenteated. ray, With our globe (ti place ol the lonse), tho. >. 


Tumlinous mya ave eoneentended without Joss of Hniminnting 
power ; the light is oven whiter; the effact of the green color of 
tho longo hed eliminated and the hent rays are almost entirely 
absorbed by the water, After 90 or 40 minuten une the water I. 
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It should be near at hand in order to regulate it without leaving ` 
= the apparatus... 


UN 


on Objective. 


‘jibe ien g n wil ` ba a ae Projecti 
If the globe must be taken out lor any cause during opera- 

tion (il it breaks, if the water lenkes of evaporates) the rea Kat "The objective or: projecting lense is for giving a clear and: - MS 

condensation ofthe light rays ceases and there is no further : magnified picture of the film photograph on the screen. Itis 

fear of heating. : j jc out in the same place as tlie negative objective but is furnished 
Thanks to this device it is impossible to commit dangerous with a rack and pinion allowing elongation and. contraction 

error, the concentration of the rays being produced by neutral in the direction of its axis in order to obtain a focus on the 

bodies which absorb the heat. screen, ; 


Arc Adjustment. ( 3) The Stand. 


The stand on which the entire instrument is mounted 
_ (fig. 14), is a wooden support for the Cinematographe and its 
lantern. The Cinematographe is fastened in front by à screw, 
the lantern is placed at the back. In front and under the Cine- 
matographe is a receptacle to hold the films after they pass 
through the mechanism. 
: . "l'ho stand should be fixed on a solid foundation to avoid 
Meterai lei retener wmy-vibration and-shoulrd-be-sllieien d y high--o-thatal-llia 
E E E pays saning Teom in ijs lense gas oe endo dle 
MUS ; K M —spectators. On cach side of the stund an independent plank: 
carbon. Where direct eurrent is used the positive pole of the can be placed for the operators to stand upon 
line wire should be eonneeted to the upper carbon, To light the sod a ODER pou. 
are toueh the carbons togetlier and then separite then quickly, ` i 
The are forms immediately, and à good. light is obtained by 4d. (4) The Screen. 
keeping the carbons 1/3 to 1/4 inch apart for n current of 16 : 
Soe Sa © , mm En: He a 2 “The screen should be made of white linen, without sonm; its 
; dimensions should be not less than 2 metres in width and 1.007 7 


The arc-adjustment is essentially composed of 2 metallic. 
rods holding the carbons through which the electric current 
passes. These rods by means-of polished buttons, worked by 
hand, can be changed in position every way, so that the arc 

| may be always in liue with the condenser and the press glass, 
and the entire lamp may be moved more ‘or less near to the 
__gomlenser or swung from side to si 


~, in height, 5 
(2) The Rheostat. .. When projecting with the sereen placed between the appa- 
patus and tliespeetntora, it is nevessary In. order to make the 
‘The rheostat regulites: the discharge of the current hy screen trnuspürent to moisten HE with water eotitalulitr 10%, of 
introducing à resistance variable a the will of the operatore o0 glycerine, 
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ctions formed by transparency show reverse scenes ; re 
: re projected. from..th®, front.of-the-sereéms. tmc eei iss 
“Should it be necessary to-restore the action "of the’ scenes, to 
show on the right that which was on the right in nature, turn” 
the film around, by reeling it with the dull- surface inside. 


Electric Lighting. 


The lighting of the room should be divided into two groups 
of lamps, one of which remains extinguished during the whole 
of the performance, the other only during the passage of each 
film and is relighted immediately after. 


These lamps are controlled by switches usually furnished 
by the electrician in charge of the installation, It is well to 
employ a double switch for the group, which is to remain 
extinguished during the performance, &o that in cutting off the 
current-from the group you switch it on the projecting lamp. 

Electric installations are always provided with safety fuse 
blocks which arrest the current in case (on account of some unfo- 
reseen cause) it hecomes too intense, They should be placed near 
at hand so as to be easily replaced. Itis better to use direct then 


ülteriating eurreut us The Torüiergivos umore inteise Telit 


Projections. 


‘To use the are light in. projectitiz-to the best; advantage 
certain precautions are. necossary. First, the: segments. of 
the shutter must ho arrangel so that they cover one anotlier as 
indicuted in. Heure Uis arrangement ‘allows the maximum c 
SES PL NP UU DR edat ll o viU EE UA Se Ca Las ECL - igi 
amonnt of light to puss on the sereen, : ; i 
The lantern wing in place and the C inematographe romo- 
ved, the Hight falls on the sereen in tho form of n eirelo, the ; the two carbons is shown, ‘The Clnematographe is then putin 
centre of whieh should he in the middle ofthe screen, "he lump . place and Its objective lense is adjusted until the Image of the 
is moved forward or baek until a clear and brilliant shadow of window!s shown in the cetitrd of lié screen, thon gel the focus. 


anagement o of the Apparatus. a 
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vor 


To pass the film a film carrier is used which is better than 


a frame box (see fig! 14.et 15). This carrier is composed of.two 


brass uprights AB and CD joined bya base-piece. The upright 


AB has two horizontal rods EF. The upright CD is hinged to~ 


the base so as to open out and allows the roll of film to be placed 


on the rod F. By means of the reel the film strip is rolled, gela- `: 
tine outwards, commencing at the finish of tne subject. The . 


upright CD is opened out and a. roll of film is inserted so that, 
in unrolling, thegelatine side is towards the operator, The free 

end of the Film is then passed over the upper rod and is inser- 
ted in the velvet slot, the work then proceed as in taking 
negatives. 

The are light being adjusted the shutter of the condenser 
is opened, the light in the room is turned out, and you have 
only to turn the handle at the rate of two revolutions per second, 
When the film is entirely unrolled, the light in room is partially 
turned on and at the same time the shutter of the condensing 
apparatus should be closed. The next roll is placed on the 
carrier while the assistant is reeling up the film which has 

“just passed. MDC TNI 


Cere of the Apparatus and Films., 


The Apparatus should always be kept clean, aud the 


revolving or sliding parts slightly lubricated with vaseling or. 
with a anixturo of potroleum dud olive oil; If clogged the. parts 0. : 


shioull.-bo-cloaned- itla. biush dipped. in. benz tM 
cleaning, carefully avoid in_pfoducing anything. between the 
cecentrie und the hook bearer which might seriously derange 
the apparatus, 


The press glass should be carefully cleaned after the pas. 
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sage sof nbh film to remove dust which, would: spoil. the film by : 
marking it.with lines, 


The: objective le lenses’ should: DT cleaned. wi 
im Wes 


Vig Th 


a 


“Films élioul lie: dant pliable, for which liget tiseagine =m 


Motsten ing box separate Ttc : 
of metal cord, Iu tlie lower somptirtineni place n MA felt or — 
pleco of sponge saturated with water. In the upper comparte 
ment and on the wire netting place the füümsin their tin boxes, 
uncovered, During: the jéttobinn rs the dum ie may 
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remain uncovered. When the performaticesareall finished roll the 
films, dull side out, and leave them shut up in thé moistening i 

box -until agam required. New operators sometimes tear thes oo Sape oos 5s LIST: OF MATERIALS. 
film during projection. Thé "are URNA atthe poirot — Teresa ei iii 

perforation; to avoid them make sure before each performance N RT i 
that the pressure glass does not squeeze the film too tightly, that, ^ ^ 4. 
the latter slides easily in the velvet slot, and that the carrier is ` : 
properly in place. Tears should be repaired at once, otherwise’, 

they give rise to further tears, This is éasily done by cementing 

withacetate d'amyle a small piece of celluloid to the back of the 

film (bright side); then make a new perforation of the desired 

size. A piece of an old film from which the emulsion has been 

removed by washing in warm water, will answer. 


The materials reg tired for the production. of Animated Photo. 
graphs by ‘the Lumière | « ¢ Cinematographe, Y are composed of: 
A. — A Uinematographe. comprising the following accessories - 
1° A frame box with two axles for obtaining positives ; 
2° Two frame boxes with one axle for obtaining negatives ; 
3° Two receiving boxes ; ; 
4° An objective lens for riegatives ; 
5° An objective lens for projection , 
6° A handle ; 
7^ A reel; 
8° A film-carrier. 
— A projection lamp with spherical condenser ; 
An electric arc lamp with hand adjustment. 
— A rheostat. 
— A stand for projection, 
— . À tripod stand for taking negatives. 
= A moistening box. 
— Extra press glasses. 
».— Springs for press glasses, 
I. — Springs for hooks. 
J. — Cleaning accessories, vizs, brush, screw-driver, pincers, — 
camols hair brush, paint brush, syringe, oilcan, chamois 
‘leather otc., otc. E 
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